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10 1. Title of Invention 

Light-conductive Scattering Panel for A Watch With Liquid Crystal Display 

2. Claims 

15 

(1) A light-conductive scattering panel for a watch with liquid crystal display wherein 
the main body of the panel is formed in the shape of a wedge such that the thickness thereof 
is decreased from one end to the other end, a wave-shaped surface is formed on the front face 
thereof in which wave crests extend perpendicularly to the direction of incident light, and a 

20 reflecting plate is attached or a reflecting surface is directly formed on the rear face thereof 
so that the light is reflected. 

(2) A light-conductive scattering panel for a watch with liquid crystal display wherein 
the main body of the panel is formed in the shape of a wedge such that the thickness thereof 

25 is decreased from one end to the other end, a wave-shaped surface is formed on the front face 
thereof in which wave crests extend perpendicularly to the direction of incident light, and a 
metal reflecting plate on the rear face of which is provided with an insulating coating is 
laminated on the rear face thereof, while the edges of the main body are bent to embrace and 
fix the metal reflecting plate. 

30 

3. Detailed Description of Invention 

The present invention relates to a light-conductive scattering panel for a watch 
with liquid crystal display. 



35 
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Conventionally, there is one type of a display portion in a watch with liquid crystal 
display, i.e., a so-called display, which has a night illumination unit as shown Figure 1. 

The night illumination unit consists of a light-conductive scattering panel 17 on 
5 the underside surface of which a reflecting plate 18 such as aluminum is attached and a lamp 
19 mounted on the side of the light-conductive scattering panel. The light-conductive 
scattering panel 17 is made of transparent glass or synthetic resin, and its upside surface is 
pear-grained and its underside surface is flat. When the light of the lamp 19 enters through 
the side thereof, the light is scattered in the whole range thereof, diffused by the pear-grained 
10 surface and reflected by the reflecting plate 18 so as to illuminate an upper display member. 
The thickness of the light-conductive scattering panel 17 is usually about 0.5 mm. 

Note that the display member consists of an ornamental plate 13, a polarizing plate 
14, a liquid crystal displaying element 15 and a polarizing plate 16 laminated between two 
15 upper and lower glass plates 11 and 12. 

However, since light is entered from the side into a transparent plate having a 
constant thickness which has a pear-grained surface on the upside thereof and a reflecting 
plate 18 attached on the underside thereof in the conventional light-conductive scattering 

20 panel 17, all of the incident light cannot always act to the pear-grained surface. Also, only 
a part of the light once reflected by the pear-grained surface can effectively act to the 
reflecting plate 18. Additionally, since light is projected from the side direction to the pear- 
grained surface, the light upwardly directed to illuminate the display member is extremely 
reduced. Thus, the conventional light-conductive scattering panel 17 has a quite inferior 

25 efficiency. 

A main object of the present invention is to overcome the above defect of the prior 
art and greatly to increase the efficiency thereof. 



30 



By the way, an attaching method using adhesives is conventionally used in order 
to attach the reflecting plate 18 on the underside surface of the light-conductive scattering 
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panel 17. 

Also, although not shown in the figure, in order to insulating electrically the rear 
surface and the side surface of the reflecting plate 18, an insulating sheet of a 3-shaped 
5 section having standing edges is adhered with adhesives. 

However, when the reflecting plate 18 is adhered to the light-conductive scattering 
panel 17, the reflectivity of the reflecting plate 18 is deteriorated, that is the similar 
phenomenon to that wherein the light transmittivity of the light-conductive scattering panel 
10 17 is reduced. If insufficiently adhered, spots are produced in the reflected light. Thus, there 
is caused a defect that the illumination efficiency is inferior. 

Further, the above insulating sheet having a 3-shaped section is required to be thin 
from the point of view of its mounting space. Therefore, it cannot be easily molded using 
15 synthetic resin, so that there is a defect that the cost of parts is increased. 

Still further, since respective one of the reflecting plate 18 and the insulating sheet 
is adhered by adhesives, there is also a defect that the assembling operation of them is 
complicated and troublesome and therefore the assembling cost is high. 

20 

The present invention also removes the above defects and intends to provide a 
light-conductive scattering panel with greater efficiency and of a cheaper cost. 

Thus, the present invention constructs a light-conductive scattering panel in such 
25 a manner that the main body of the panel is formed in the shape of a wedge such that the 
thickness thereof is decreased from one end to the other end, a wave-shaped surface is formed 
on the front face thereof in which wave crests extend perpendicularly to the direction of 
incident light, and a reflecting plate is attached or a reflecting surface is directly formed on 
the rear face thereof so that the light is reflected. 

30 

In the case of using a metal plate as the reflecting plate, an insulating coating is 
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provided on the rear face of the metal reflecting plate, and the so-provided plate is laminated 
on the rear face of the main body, while the edges of the main body are bent to embrace and 
fix the metal reflecting plate. 

5 An embodiment of the present invention shown in Figures 2 through 5 will be 

explained below. 

In Figures 2 and 3, the sign 21 designates a main body. The main body is a plate 
molded of transparent synthetic resin. The size thereof is about 20 mm in the lateral width, 
10 about 10-15 mm in the longitudinal width, about 0.5 mm thick at the edge (a) for light 
entrance and about 0.25-0.40 mm thick at the other edge (b). The thickness thereof is 
gradually decreased from the edge (a) for light entrance to the other edge (b). 

The front surface (c) of the main body is formed wave-shaped, where a wave crest 
15 extends perpendicularly to the direction of incident light. The wave-shaped surface is 
triangular wave-shaped as shown in Figure 4, where the wave is an isosceles triangular wave 
which rises at the angle of 45* , descends at the angle of 45* and has a wave crest value of 
0.1 mm or so and a wave length of 0.2 mm or so. Note that it has been confirmed by 
experiments that the wave shape and those numeral values are effective. 

20 

The main body 21 has the flat rear surface (d) and drooping edges 22 and 23 at 
both ends thereof. 

The sign 24 designates a metal reflecting plate made of aluminum, on the rear side 
25 of which an insulating coating 25 is provided using synthetic resin. The metal reflecting plate 
24 is laminated on the rear face of the main body 21 as shown by the process from A to B 
in Figure 5, and then the drooping edges 22 and 23 of the main body 21 are bent by a heating 
roller R made of teflon or the like so as to embrace and fix the metal reflecting plate 24 as 
shown by C in Figure 5. 

.30 

As the panel is thus constructed, when the light from a lamp P enters into the 
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thicker edge (a) for light entrance as shown in Figure 3, the light advances in the main body 
21- Since the main body 21 is wedge-shaped, almost all of the incident light directly strikes 
on one side of a wave shape in the surface (c), at which a part thereof goes outward. Since 
the wave shape has the wave crest extending perpendicularly to the direction of incident light t 
5 the light reflected by one side of the wave shape directs toward the metal reflecting plate 24 
without being spoiled, thereat is reflected again, and goes outward from the other side of any 
wave shape. Also thereat, a part of the light is reflected, then is reversed by the metal 
reflecting plate 24, and goes outward from the one side of any wave shape. As described 
above, the light is externally emitted with superior efficiency and therefore an upper display 
10 can be brightly illuminated without any spot. 

Further, since no adhesive is used, there is no deterioration of reflective efficiency 
of the metal reflecting plate 24 and no spot in the reflection. Since it is necessary to provide 
the insulating coating only on the rear face of the metal reflecting plate 24, the coating 

15 operation is easy. The metal reflecting plate 24 is sufficiently insulated, even on the sides 
thereof, by the drooping edges 22 and 23 of the main body 21, and the assembling operation 
is easy and speedy because of no adhering operation, as well as it is unnecessary to use a 
conventional insulating sheet, therefore it is cheaply manufactured. In addition, even though 
projections are produced when the metal reflecting plate 24 is chopped, the projections are 

20 packed with the drooping edges 22 and 23 of the main body 21, and therefore the degree of 
insulation is remarkably improved. 

Mass production of the panel is easy, so that the present invention is much 
effective and suitable. 

25 

4. Brief Description of Drawings 

Figure 1 is a diagram for explaining the principle of a display having a night 
illumination unit. Figure 2 is a perspective view for showing am embodiment of the present 
30 invention. Figure 3 is a sectional view of the embodiment. Figure 4 is a partly enlarged, 
sectional view of the embodiment. A, B and C in Figure 5 are diagrams for explaining the 
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manufacturing processes. 

21: main body 
22, 23: drooping edge 
24: metal reflecting plate 
25: insulating coating 
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